Abstract-A number of discussions on mortality or survival patterns of under-five children in Nigeria have been presented in the literature over years, most of which were characterized by descriptive analysis, in which facts were reported by percentages, ratio and measures of association to mention a few. In this study, binary logistic regression model was employed to model the survival status (dead or alive) of underfive children in Nigeria as a function of some sociodemographic variables. Results from this study revealed that ten socio-demographic variables among several others were significantly associated with the survivals of under-five children in Nigeria. Specifically, the results showed that children that were born in urban area, that were exclusively breastfed, that were among the first four children in the family, whose mothers have secondary education and post-secondary education have significant increased odds, to about 27%, 580%, 20%, 22% and 102% respectively, of surviving beyond age five than their counterparts in the reference categories of the above identified risk factors (odds ratio is 1.271(p < 0.0001  for urban), 6.810 (p<0.0001 for breastfeeding), 1.197 (p <  0.0001 for birth order), 1.225 (p = 0.001 for secondary  education) and 2.023 (p < 0.0001 for higher education) ). Results from this work indicated that more enlightenment program is required to stem the alarming increase in under-five mortality rate in Nigeria which currently stood at 112%. Data set from Nigerian Demographic and Health Surveys (NDHS) report for 2008 was employed in this study.
I. INTRODUCTION
Under-five children mortality has been given greater attention globally and as a result, under-five mortality rate has reduced drastically, especially in the developed nations. Over the last four decades, the numbers have fallen from 20.4 million to 10.9 million annually [9] . However, the reverse is the case in sub-sahara Africa, as under-five mortality in the region moved up from 2.33 to 4.5 million annually [1] , [2] . The Global steady decline during these periods notwithstanding, Nigeria still remain one of the country with highest "Infant" and "Under-five" mortality Published rate among the developing Nations [2] . According to Nigeria Demographic and Health survey (NDHS), 1990, 87 per 1000 infants born in Nigeria die before their first birthday while 115 per 1000 under-five children deaths was reported [4] , [2] . In 1999 NDHS, an infant mortality rate of 75 deaths per 1000 live births and 140 per 1000 under-five mortality rate were estimated for the period of 1995 -1999 [5] . In addition, a review of trends in under-five mortality rates between 1960 and 1998 by UNICHEF (2000), based on an estimate of 187 deaths per 1000 for 1998 indicates a 10% reduction in Nigeria [9] . Also, in NDHS 1999, infant and under-five death rates for the ten years' span were 70 and 102 per 1000 live birth respectively [3] . That is a reduction of about 20% and 11% respectively, from 1990 to 1999. In NPC, 2004, report, the rate was put at 100 per 1000 for infants and 201 deaths per 1000 for the general under-five mortality (as contained in NDHS data 2003) [3] , [10] .
Previous work on the causes of child mortality reveals that infectious and malnutrition constitute a larger percent to child mortality [11] , that factors such as mother and child characteristics as well as the characteristics of the community where they live (i.e. The Socio-Demographic variables) affect the risk of infant and under-five mortality [1] . This mortality scenario has been reported to be concentrated in a poor resource setting like our nation (Nigeria) where poverty, ignorance and social instability have provide a platform on which malnutrition and infection diseases have resulted in childhood death [1] .
It's however, awful to note, that despite the efforts and huge funds voted by Nigeria government, foreign agencies and NGO's on immunization and other interventions, to reduction the under-five mortality rate in the country [7] , [8] , there has been no significant improvement in the underfive survival in Nigeria. This might be due to not paying maximum attention to some socio-demographic factors like Mother's education, Birth control, Place of resident and host of others that are hindrance to the survival of under-five children. So, as against many of the previous study on under-five children mortality whose reports are merely percentages, ratios and measures of association, our concern in the present study is to be able to quantify the effects of these factors ( 
A. Materials 1) Data used in the Study
The Data used in this write up was extracted from the 2008 edition of Nigeria Demographic and Health Survey record and recoded to suit the language of the intended method of analysis (Logistic Regression). The Response (Dependent) variable being the Survival status of the underfive children is of two categories vis. Alive or Dead. The Explanatory variables considered in the in this study are: Child's characteristics such as, Gender, Birth order, Breast feeding, Place of delivery; Mother's characteristics vis. Place of residence, Education and Age; wealth index; as well as Environmental factor in terms of Geo-political zones. The response variable is denoted by Y while the explanatory variables were indexed , = 1,2, … , ( is the number of the explanatory variables in consideration). We define the response variable as follows: 
B. Method of Analysis 1) Logistic Curve/Function
Logistic regression is often used in modelling binary response variable (or general response variable), owing to the fact that: The conventional Ordinary Linear Regression (OLR) warrants the independent variable (IV) to be Quantitative in nature (taking values from measurement) while Logistic Regression is appropriate when the IV is a Discrete Choice (DC) in nature (making a choice from list of possible categories) [15] . If OLR is used to model a discrete choice variable, the predicted values may be greater than one or less the zero at some extreme values of the predictor(s) variable. Since the value of probability must lie between 0 and 1, getting such values will be a violation and will not be acceptable;
The assumption that variance of the response variable 'Y', say, is constant across the value of the predictor variable 'X' (Homoscedasticity) may not be realizable when the response variable is a DC [15] . Variance value is probability dependent; also, the normality assumption of the unobserved error term may be difficult to justify if we use OLR in modelling of Binary Variable [14] . Let represents the child survival status, then
Then, the logistics function that relates the predictor variables ′ to binary variable is given below [12] , [13] . 
Equation (1), is the conditional probability of surviving given the values of the predictor's variable while (2) , is the ratio the prob. of survival to that of non-survival, in the present of the predictors, i.e. the Odds of survivorship.
2) Examining Model's Goodness of fit
Although a number of goodness of fit measures are available but Likelihood Ratio Test (LRT) is the most appropriate and general test for comparing models with different level of complexity (in terms of number of Model's parameter) [12] . LRT is asymptotically distributed chisquare, and is used in the study.
where: LSM -denotes the likelihood of the simple model (with no, constant term only or fewer parameters) LCM -denotes the likelihood of the complex model (with all the model parameters) -is the degree of freedom of the complex model -is the degree of freedom of the simple model 3) Measuring the Model Adequacy This is the measure of agreement between the observed and the predicted values. The use of Kappa, and Tau statistics (proposed by Jolayemi) would be adopted. To use these measures, the predicted values will be classified as been "alive" if the predicted probability 'P' (from the fitted model) is greater or equals γ and has been "dead" if P is less than γ (although γ is always taken to be 0.5 but it value could be taken from the interval 0.5≤ γ ≤1). The resulting variable will be cross tabulated against the observed survival status and will be used to determine the consistency or adequacy of the model. The end product of the cross tabulation will look like the table below: Then, the kappa statistic is give as follows: If the calculated value in each of the two statistics is greater than the corresponding chi-square table value, then the model is sufficient and adequate enough for predicting the survival chance of under-five children.
4) Interpretation of the model's Parameters
The contribution of each explanatory variable Xi's will be measured in terms of percentage increase in Odds of survivorship (eqn.2) and percentage increase in the survival chance as a result of the presence of a particular predictor variable as given in (3) and (4) ] * 100 (7) If the end result of the relations in 3 and 4 yield negative values, then the concerned explanatory variable increases the Odd and chance of survival. Otherwise it decreases them respectively.
III. DATA ANALYSIS
The logistic regression modeling in the study was done using of SPSS 17 and the result is summarized below. Table  II give the coding of the categorical explanatory variables while Table III and IV respectively present the summarized results of the simple model (without explanatory variables) and most complex possible model (with the explanatory variables whose contributions are significant). 
A. Proposed model's Parameters
The proposed model, in terms of probability is given as: 
for complex model, with predictors.
In terms of Odds of survival, they are as follows: for simple model, with no predictor variables, we have:
and for complex model, with predictor variable, we have: The estimation converges at the fifth iteration with the final -2 Log likelihood being 20060.732. Using the relation 8 and 10, we have the chance of surviving as:
And the odd of surviving as:
( ) = (2,073) = 7.949 The estimation converges at the sixth iteration with the final -2 Log likelihood being 17434.627. And using the relations 9 and 11; we have the chance of surviving as: The Log Likelihood Ratio (LLR) is 2626.105 (with Pvalue of 0.000) confirms the fitness of the final model in estimating the survival chance of the under-five children. The significant contribution of each explanatory variable is as given in Table V . (1) is the probabilty of surviving given that the value of the predictor variables is zero (1/ = 1) is the probability. of surviving given the value of the predictor variable of interest is one % (1) is the percentage increase in the survival chance when the value of the predictor variable of interest is one. The result of cross tabulation of the observed survival status and the predicted survival status (based on grouping individual with the predicted probability of 0.6062 and above as been 'Alive' and been 'Dead' if the predicted probability is less than 0.6062) presented in Table VI below, give Kapper and Tau statistics respectively equals 0.071 (with p-value of 0.000) and 0.1018 (with P-value of 0.000) and signifies the adequacy of the fitted model. The Under-Five Mortality rate, according to the available NDHS 2008 data is given as 112 deaths per thousand life birth, which is an appreciable gain, when compared with 115, 140 and 201 as reported in NDHS, 1990 [4] and 1999 [5] and NPC, 2004 [6] respectively. In order words, survival rate moves up.
